Content:
was added over a period of 1 h and the mixture was stirred for 6 h at 0°C. After a toluene (3.2 mL) and diisopropylzinc (0.4 mL of 1 M toluene solution, 0.4 mmol) were added, the reaction mixture was stirred for 10 min. Then, toluene (1.5 mL) solution of aldehyde 3 (37.6 mg, 0.2 mmol) was added over a period of 1 h at 0°C, and the mixture was stirred for 2 h. Moreover, after toluene (14.4 mL) and diisopropylzinc (1.6 mL of 1 M toluene solution) were added and the mixture was stirred for 10 min. Then, toluene (4.0 mL) solution of 3 (150.6 mg, 0.8 mmol) was added over a period of 1 h. After stirring for 1 h, the reaction was quenched with 1 M aqueous hydrochloric acid (5 mL) at 0°C. After the neutralization with saturated aqueous solution of sodium hydrogen carbonate (15 mL), the mixture was filtered through Celite, and the filtrate was extracted with ethyl acetate. The combined organic fractions were dried over anhydrous sodium sulfate and evaporated in vacuo. Purification of the residue using silica gel thin layer chromatography (hexane / ethyl acetate = 2/1, v/v) gave the (S)-5-pyrimidyl alkanol 4 (229 mg, 0.9849 mmol) in 94% yield. The enantiomeric purity was determined to be 96% ee by HPLC using a chiral stationary phase. and a toluene (0.5 mL) solution of aldehyde 3 (18.8 mg, 0.1 mmol) was added dropwise over a period of 1 h at 0°C, and the mixture was stirred for 3 h. A part of the reaction mixture (ca. 0.4 mL) was transferred to another reaction vessel by syringe, and toluene (1.1 mL) was added. A toluene (0.5 mL) solution of 3 (18.8 mg, 0.1 mmol) and diisopropylzinc (0.2 mL of 1 M toluene solution)
were added over a period of 1 h at 0°C, and the reaction mixture was stirred for 3 h. Moreover, after the addition of toluene (7.2 mL), diisopropylzinc (0. S-6 the mixture was refluxed for 1.5 h. After cooling to room temperature, the reaction was quenched with acetaldehyde (1.6 mL, 28.2 mmol) and the mixture was stirred for 1 h. The resulting residue was dissolved in diethyl ether (30 mL) and cooled to 0°C. And then, aminoethanol (1.7 mL, 28.2 mmol) was added and the mixture was stirred at room temperature for 1 h. The mixture was filtered through Celite and the precipitate was washed with diethyl ether. The combined organic layer was washed with water and concentration in vacuo.
Resulting residue was purified by the two-phase partition between octane and 10% aqueous methanol (v/v). 
(R)-2,2,2-Trichloroethyl 4-methoxybenzyl--d carbamate (9):
To a solution of (R)-8 (1.64 g, 11.9 mmol) and potassium carbonate (6.9 g, 50.0 mmol) in a mixed solvent of 1,4-dioxane / water (50 mL , 2/1, v/v) was slowly added the solution of 2,2,2-trichloroethyl chloroformate (2.4 mL, 17.9 mmol) in a mixed solvent of 1,4-dioxane / water (50 mL , 2/1, v/v) at 0°C and the reaction mixture was stirred for 1 h. After neutralization of the reaction using 1 M aqueous hydrochloric acid, the solvent was removed under reduced pressure. The resulting mixture was extracted with diethyl ether. The organic extracts were combined and dried over anhydrous sodium sulfate and evaporated in vacuo. The residue was purified using silica gel column chromatography (hexane / ethyl acetate = 2/1, v/v) to give product (R)-9 (3.40 g, 10.8 mmol) in 91% yield as a colorless crystal. After stirring for 2 h at room temperature, the reaction mixture was washed with chloroform and acidified with 1 M aqueous hydrochloric acid. The mixture was extracted with dichloromethane and combined organic fractions were dried over anhydrous sodium sulfate and evaporated in vacuo.
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